Objectives: Idiopathic granulomatous mastitis (IGM) is an idiopathic, inflammatory, and benign disease of the breast. The aim of this study was to determine possible risk factors for the recurrence of IGM in patients treated with different treatment modalities. Methods: It was planned to explore the risk factors of the disease through the evaluation of the medical records of 81 patients with the relevant diagnosis in the archives of Hacettepe University. The medical records of the patients were retrospectively screened for information regarding age, sex, total number of pregnancies, duration of breastfeeding, rheumatologic diseases, size and recurrence of the radiologically detected lesions. The results of two-year follow-up of the patients after the treatment were evaluated. The rates of recovery and recurrence after the treatment were determined for patients who received antibiotic therapy alone, who underwent wide excision alone, who received antibiotic therapy in combination with steroid therapy, and who received added azathioprine and/or methotrexate therapy. Results: No significant difference was observed between 12 patients having recurrence and 69 patients having no recurrence. However, the recovery time was shorter for patients with a lesion size of ≤ 20 mm who underwent wide excision or received antibiotic therapy alone. Conclusion: Among patients with a mass size ≤ 20 mm, those treated with wide excision and antibiotic therapy alone had shorter recovery times compared with those who received immunosuppressive therapy. In addition, it may take more than two years to terminate the treatment in patients who received medical treatment alone.
The European Research Journal 2019;5(5):768-775 diopathic granulomatous mastitis (IGM) is a rare, chronic inflammatory disease of the breast with unknown etiology. IGM was first defined by Kessler and Wolloch [1] in 1972 as a non-malignant chronic inflammatory breast disease. The actual prevalence of IGM is unknown; however, histopathologically-confirmed IGM has been reported in 1.8% of 1106 patients with benign breast disease [2] . Galactorrhea, inflammation, induration, palpable mass and ulcerative lesions are observed in the IGM. The disease recurs in most patients and may be complicated with abscess and fistulas [3] . These complaints may easily be confused with breast cancer; however, IGM and breast cancer can be differentiated on the basis of clinical and radiological findings, although a tissue diagnosis is required for differentiation definitive diagnosis.
An autoimmune hypothesis is widely accepted in the pathophysiology of IGM. Protein-rich secretion from ductal epithelial damage is thought to result in a granulomatous reaction stimulating the migration of lymphocytes and macrophages, first to the surrounding fat tissue, and then to the lobular connective tissue [4] . IGM is histopathologically-characterized by chronic granulomatous lobulitis without caseification [5] .
The treatment of IGM remains controversial. Immunosuppressive therapy or surgical excision are preferable. Surgical treatment increases recurrence in complicated patients, and recovery may be achieved with close follow up in some patients [6] . In our hospital, patients diagnosed with IGM are treated with antibiotic therapy, immunosuppression, or surgical excision. In this study, we retrospectively investigated IGM patients to evaluate the efficacy of different treatment options. We compared the factors that possibly influenced the recurrence of IGM and patients' recovery times based on the chosen treatment method. Our aim was to determine possible risk factors for the recurrence of IGM in patients treated with different treatment modalities and increase the amount of available information for this unclear disease, by evaluating one of the largest known patient series.
METHODS
We retrospectively reviewed the records of patients who were diagnosed with granulomatous mastitis after being admitted to our clinic with redness, painful mass or purulent discharge.In this study, patients with other causes of granulomatous mastitis (sarcoidosis, tbc, etc.) were excluded. Eighty-nine patients histopathologically diagnosed with IGM between March 2003 and April 2012 were evaluated by retrospectively reviewing the archives of Hacettepe University School of Medicine and patient records. For diagnosis, excisional biyopsy was performed in 35 patients, incisional biyopsy in 22 patients and trucut biyopsy in 24 patients. Eight patients were excluded from the study because the details of their records could not be accessed from the system review. We evaluated the results of a two-year post-treatment patient's follow-up and recorded the rate of the response to treatment and the recurrence in patients who received antibiotic therapy alone, who underwent wide excision alone, who received antibiotic therapy in combination with steroid therapy, who received added azathioprine and methotrexate therapy in cases of resistance to initial treatment, or who underwent wide excision in cases of resistance to all initial treatments.
The recovered patients included those with symptom improvement and loss of mass size in twoyear follow-up. The recurrence was defined as the emergence of a recurrent mass or fistula during a twoyear follow-up of recovered patients. The persistent disease was defined as non-healing fistulas, abscess or mass during the treatment. Resection with surgical margin more than 1 cm was defined as wide excision. The choice of treatment method was made at the time of diagnosis, according to the current treatment recommendations in the literature. This study was approved by Hacettepe University Institutional Review Board (Project no: GO 13/230-29) and supported by Hacettepe University Research Fund.
Patients were treated with 40-60 mg/day prednisolone for 1 month. Then the prednisolone dosage was tapered to 30 mg on alternate days over a period of 1-2 months, and after 6 months the dosage was 10-15 mg on alternate days. The maintenance dosage of prednisolone was 5-7.5 mg on alternate days. Steroid was stopped after 1.5-2 years. In the case of relapse, the dosage was increased to 40 mg/day. Patients were treated with 2 mg/kg/day azathioprine as steroid-sparing agent as previously defined [7] . Methotrexate (MTX, 10-15 mg weekly, orally) was added in patients who had persistent disease and an unresolving breast mass despite steroid treatment. Also, MTX was introduced to help reduce prednisolone dosage, as previously reported [8] . All patients were re-examined within 3 months of therapy, and then at 6-month intervals.
The breast mass size was detected radiologically, using ultrasonography (USG), mammography (MMG) or magnetic resonance imaging (MRI) scans. Breast size was categorized into four groups: ≤ 10 mm, 11-20 mm, 21-30 mm, and ≥ 31 mm. The age at diagnosis, the duration of breast-feeding, abscess drainage, and the presence of fistula, erythema and ulceration in cases with recurrence, and the treatment outcomes were compared between these groups. We also evaluated recovery times on the effect of the treatment method.
Statistical Analysis
The data of patients were analyzed using SPSS 21.0 software package (SPSS, Chicago, IL). The normality of distribution of study variables was assessed by Levene test of variance homogeneity by Shapiro-Wilk test. The quantitative variables were shown as median range (minimum-maximum), and the categorical variables were shown as numbers. To compare categorical variables, Chi-squared or Fisher's exact test was used. Mann-Whitney test was used to compare continuous variables between the groups, because the data were not normally distributed.
Variables were examined at a confidence level of 95% and a significance level of p < 0.05.
RESULTS
We evaluated 81 patients who were diagnosed histopathologically with IGM by examining the results of a mean of two-year post-treatment follow-up. All patients were female. The median age of the patients at diagnosis was 35 (range, 24-60) years. Patients had no history of diabetes mellitus and all had normal serum prolactin levels. Ten of the patients had no history of pregnancy. On other hand, the remaining patients had a history of pregnancy and labor. The median duration of breastfeeding was 10 (range, 6-24) months, and the maximum lesion size was 70 mm. Unilateral disease was present in all of the patients and there was no difference in the incidence of breast side involvement. There was no correlation between recovery and recurrence rates and patients' age at diagnosis, duration of breastfeeding, and lesion size (Table 1) . Recurrence was observed in 4 of 10 patients without a history of pregnancy and breastfeeding. One of four patients with recurrence underwent wide excision and the remaining three patients received prednisolone, azathioprine and methotrexate treatment. The shortest duration of treatment was one week in patients with wide excision, and 104 weeks in patients who received prednisolone, azathioprine, and methotrexate treatment.
There were no adverse events related to azathioprine such as cytopenia, liver disfunction, or severe infection. Four patient had temporary steroidinduced diabetes mellitus. In these patients, by reducing the dose of steroid glucose intolerance improved spontaneously and no additional treatment was needed. No steroid-related complications occurred in other patients.
Thirty-one patients underwent abscess drainage because of erythema, purulent discharge and subcutaneous fluid collection at admission and were Biopsy specimens from all patients were evaluated using acidalcohol-fast staining, and all were negative. Abscess drainage was performed in 31 patients; 25 patients recovered, and 6 patients had recurrence. Among these patients, 3 patients were treated with antibiotics, 1 patient was treated with antibiotic and wide excision, 1 patient was treated with prednisolone and azathioprine, and 1 patient was treated with prednisolone and methotrexate. In patients who had recovery, the shortest duration of treatment was 4 weeks and the longest duration of treatment was 52 weeks (antibiotic treatment and prednisolone with methotrexate treatment, respectively). There was no significant difference between the groups with and without abscess drainage with respect to recurrence (p = 0.559). We excluded two patients from the lesion size group because of the lack of evidence to confirm the mass using USG and MMG in one patient, and because of the mass involving the entire breast in another. Eight patients refused treatment, in one of which there was a lack of evidence about the exact nature of the mass; however, all of them returned for outpatient evaluation at random intervals through the two-year follow-up. The median lesion size of these patients was 27 mm (range, 0-40 mm) and, all of these patients had a history of breastfeeding. The median duration of breastfeeding was 12 (range, 6-12) months, and no significant difference was seen in this group. Seven patients in the "no treatment" group recovered, and one developed resistant fistulisation. After classifying the patients according to mass size, we compared the different treatment methods. Recurrence after follow-up without treatment or follow-up with antibiotics alone was lower in the ≤ 10 mm mass size group in comparison to the other groups. However, no significant difference was found between the groups. The effect of various treatment options on the time from the selected initial treatment to recovery was shown on Atb = antibiotics, WE = wide excision, Pred = prednisolone, Mtx = methotrexhate, Azat = azathioprine, n = number of patients ! recovery after approximately 3 years. One patient treated with wide excision showed complete recovery after 2 years. We found no significant difference between the treatment methods with respect to recurrence independent of mass size. The recovery time was shorter both after antibiotic therapy and after wide excision in cases with the mass size ≤ 20 mm. There was no statistical difference between differing lesion sizes with respect to the effects of the treatment methods on the duration of treatment, (p = 0.370) ( Table 3 ). There were 9 patients who had mass size of ≤ 20 mm and treated with wide excision and antibiotic therapy, among whom only 1 patient had recurrent fistulas. At the end of the treatments all of patients had a complete recovery.
DISCUSSION
The two defined GM types are specific and Atb = antibiotics, WE = wide excision, Pred = prednisolone, Mtx = methotrexhate, Azat = azathioprine, n = number of patients, p = 0.370. ! idiopathic types [9] . Specific GMs are seen in diseases causing granulomas, such as tuberculosis, sarcoidosis, mycotic and parasitic infections. IGM is characterized by non-caseified granulomatous inflammation, necrosis, giant cell formation, and neutrophil migration. Granulomatous changes are observed around the lobules and ducts in the breast in the absence of other diseases such as infection, trauma, foreign body reaction, or tuberculosis [10] . IGM is a benign disease; however, it may be confused with the local findings of breast cancer at admission. IGM usually occurs in young women under the age of 50 years with a history of labor and lactation [10, 11] . There are only two cases of male patients from 537 patients published in the literature between 1972 and 2010 [12, 13] . All patients evaluated in the present study were female, and 87.5% of these patients had a history of pregnancy and lactation.
There was no significant relationship with duration of breast-feeding, total number of pregnancies and oral contraceptive use [14] . Former reports suggested that prolonged duration of breastfeeding could lead to distention of acini and ducts in the long-term, resulting in rupture, which might induce a granulomatous response [15] . This theory is partially true, but unexplained contralateral breast involvement alone has occurred in patients breastfeeding from only the opposite breast. Ten patients had no history of pregnancy in our evaluation. The remaining 71 patients had a history of pregnancy and labor. The median duration of breastfeeding was 10 months. The number of pregnancies and the duration of breastfeeding did not have a significant effect on recovery or recurrence.
Different rates of bilateral disease have been reported in the literature,with no significant difference being present between left and right breast involvement [16, 17] . In our study, three patients had bilateral involvement; 31 patients had right breast involvement; and 47 patients had left breast involvement, with no significant difference between both sides. Based on interviews with patients, they preferred bilateral breast-feeding.
Previous publications have reported a history of prolonged treatment duration in the presence of Group D Corynebacterium infection [18] . Thirty-one of our patients underwent abscess drainage because of purulent discharge, erythema and fluctuation at admission. The growth of Staphylococcus and its strains were observed only in ten patients. Corynebacterium was not isolated from these patients; however, as mentioned by Mathelin et al., [18] Corynebacterium may be found in repeat cultures in treatment-resistant cases; therefore, once it is isolated, treatment response may be evaluated on the basis of antibiotic therapy.
Lai et al. [19] investigated nine patients with IGM. Lumpectomy was performed only in one patient because of large lesion size, with no recurrence during the 30-month follow-up in this patient. The remaining eight patients received no surgical intervention or medical treatment, and complete recovery was observed in four patients during the 24-month followup. The disease remained stable during the 11-month follow-up after the first 12-month recovery period in four patients, and no abscess formation or fistulization was seen during the follow-up of any patient. These findings suggest that the disease has a self-limiting nature and complete recovery is achievable during conservative follow-ups. The authors also recommended using high-dose steroid therapy in recurrent cases with multiple fistulas. In our study, seven patients received no medical or surgical treatment, and only one patient had resistant fistulization, which was treated by wide excision and antibiotics.
A study by Konan et al. [20] from Hacettepe University Hospital investigated 15 patients diagnosed with IGM. Steroid therapy alone was administered to one of these patients because of concurrent pregnancy. The remaining 14 patients received simultaneous prednisolone and azathioprine. Prednisolone was maintained for 12-24 months with tapering the dose. No patients experienced pancytopenia or impaired liver function secondary to azathioprine during followup; however, four patients developed temporary steroid-related diabetes mellitus. Complete recovery was observed in 11 patients during the 6-month follow-up. Recurrence was observed in two patients at the 4 th and 12 th months, with a partial response in one patient. Kim et al. [8] reported the use of methotrexate with steroids in four patients with IGM]. During the medical therapy none of their patients had recurrence, after cessation of methotrexate treatment, they reported two recurrences. Also, Raj et al. [7] reported three cases treated with medical therapy]. In their cases one patient had shortness of breath on methotrexate, which wasswitched to azathioprine treatment. All of three patients had complete recovery with medical therapy. Methotrexate is commonly used in autoimmune diseases such as rheumatoid arthritis. A low dose can help reduce concomitant steroid dose, while at the same time controlling the underlying autoimmune conditions. Also, azathioprine is widely used as a steroid-sparing agent after the initial control of autoimmune disease. It is a purine antagonist and inhibits both cellular and humoral immunity. Our data showed that 37 patients received medical treatment, with seven experiencing recurrent disease.
Surgical treatment of IGM is controversial because of delayed wound healing, high rates of local recurrence, and poor cosmetic outcomes. Yau et al. [21] carried out a retrospective analysis of 11 patients diagnosed with IGM treated at a tertiary care center. Eight patients had multiple surgical interventions because of recurrence. Five patients had excisional biopsy; five patients had partial mastectomy; and one patient had total mastectomy and transverse rectus abdominis musculocutaneous flap. Recurrence was identified in one patient who had undergone partial mastectomy. Most authors suggested that definitive surgical interventions exacerbate the clinical course because of local recurrence and poor cosmetic outcomes. Moreover, Yabanoglu et al. [22] reported successful surgical outcomes in patients with IGM. They compared 31 wide excision, one simple mastectomy and one subcutaneous mastectomy results to 44 steroid treatment results. In the surgical treatment group, they reported no recurrences, whereas in the medical treatment group nine patients had recurrence. In our study, the recovery time was shorter with wide excision and antibiotic therapy alone when necessary compared with immunosuppressive therapy in cases with the mass size ≤ 20 mm.
Limitations
The retrospective observational nature of our study was its limitation. It was difficult to assess a disease which pathophysiology was not fully understood. It is also difficult to compare the different treatment modalities at different time points. Nonetheless, it was important by being one of the largest series in the literature. Large patient populations and different treatment regimens were evaluated in a single study.
CONCLUSION
There is a limited number of reported cases of IGM in the literature because the disease is so rare. In this study, the size of the patient series used was quite extensive, that is 81 patients. No significant difference was found between the efficacy of different treatment methods administered according to patients' characteristics and the effect on recurrence. However, among cases with the mass size ≤ 20 mm, those treated with wide excision and antibiotic therapy alone had shorter recovery times compared with the patients who received immunosuppressive therapy. In addition, it may take more than two years to terminate treatment in patients treated with medical treatment alone.
We determined that no factor significantly affected the recovery and recurrence rates. Future multicenter prospective randomized controlled trials employing standardized treatment methods will help to establish factors affectingrecovery and recurrence rates in the disease.
